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PREFACE

THE apology offered in the Preface to the first
volume of this series for the occurrence of repe-
titions, is even more needful here I am afraid.
But it could hardly be otherwise with speeches and
essays, on the same topic, addressed at intervals,
during more than thirty years, to widely distant
and different hearers and readers. The oldest
piece, that “ On the Educational Value of the
Natural History Sciences,” contains some crudities,
which I repudiated when the lecture was first
reprinted, more than twenty years ago; but it
will be seen that much of what I have had to
say, later on in life, is merely a development of
the propositions enunciated in this early and
sadly-imperfect piece of work.

In view of the recent attempt to disturb the
compromise about the teaching of dogmatic
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theology, solemnly agreed to by the first School
Board for London, the fifteenth Essay; and, more
particularly, the note on p. 388, may be found
interesting.

T. H. H.

HopEsLEA, EASTBOURNE,

September 4th, 1893.
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I
JOSEPH PRIESTLEY
[1874]

Ir the man to perpetuate whose memory we have
this day raised a statue had been asked on what
part of his busy life’s work he set the highest
value, he would undoubtedly have pointed to his
voluminous contributions to theology. In season
and out of season, he was the steadfast champion
of that hypothesis respecting the Divine nature
which is termed Unitarianism by its friends and
Socinianism by its foes. Regardless of odds, he
was ready to do battle with all comers in that
cause ; and if no adversaries entered the lists, he
would sally forth to seek them.

To this, his highest ideal of duty, Joseph
Priestley sacrificed the vulgar prizes of life, which,
assuredly, were within easy reach of a man of his
singular energy and varied abilities. For this
object he put aside, as of secondary importance,
those scientific investigations which he loved so






' JOSEPH PRIESTLEY 3

the fire kindled, in the childhood of the world, at
the Promethean altar of Science.

The main incidents of Priestley’s life are so well
known that I need dwell upon them at no great
length.

Born in 1733, at Fieldhead, near Leeds, and
brought up among Calvinists of the straitest
orthodoxy, the boy’s striking natural ability led to
his being devoted to the profession of a minister
of religion; and, in 1752, he was sent to the
Dissenting Academy at Daventry—an institution
which authority left undisturbed, though its ex-
istence contravened the law. The teachers under
whose instruction and influence the young man
came at Daventry, carried out to the letter the
injunction to “ try all things : hold fast that which
is good,” and encouraged the discussion of every
imaginable proposition with complete freedom,
the leading professors taking opposite sides ; a
discipline which, admirable as it may be from a
purely scientific point of view, would seem to be
calculated to make acute, rather than sound,
divines. Priestley tells us, in his “ Autobiography,”
that he generally found himself on the unorthodox
side: and, as he grew older, and his faculties
attained their maturity, this native tendency
towards hetérodoxy grew with his growth and
strengthened with his strength. He passed from
Calvinism to Arianism ; and finally, in middle life,
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smile of approbation with which he usually received them : nor
did he fail to point out, in a very encouraging manner, the
ingenuity or force of any remarks that were made, when they
merited these characters. His object, a8 well as Dr. Aikin’s,
was to engage the students to examine and decide for
themselves, uninfluenced by the sentiments of any other
persons.”?

It would be difficult to give a better description
of a model teacher than that conveyed in these
words.

From his earliest days, Priestley had shown a
strong bent towards the study of nature; and his
brother Timothy tells us that the boy put spiders
into bottles, to see how long they would live in the
same air—a curious anticipation of the investi-
gations of his later years. At Nantwich, where
he set up a school, Priestley informs us that he
bought an air pump, an electrical machine, and
other instruments, in the use of which he in-
structed his scholars. But he does not seem to
have devoted himself seriously to physical science
-until 1766, when he had the great good fortune to
meet Benjamin Franklin, whose friendship he ever
afterwards enjoyed. Encouraged by Franklin, he
wrote a “ History of Electricity,” which was pub-
lished in 1767, and appears to have met with
considerable success,

In the same year, Priestley left Warrington to
become the minister of a congregation at Leeds;

1 Life and Correspondence of Dr. Priestley, by J. T. Rutt
Vol. L. p. 50.
















































1 JOSEPH PRIESTLEY 21

It would have been hard for the most ingenious
person to have wandered farther from the truth
than Priestley doesin this hypothesis ; and, though
Lavoisier undoubtedly treated Priestley very ill,
and pretended to have discovered dephlogisticated
air, or oxygen, as he called it, independently, we
can almost forgive him when we reflect how
different were the ideas which the great French
chemist attached to the body which Priestley
discovered.,

They are like two navigators of whom the first
sees a new country, but takes clouds for moun-
tains and mirage for lowlands; while the second
determines its length and breadth, and lays down
on a chart its exact place, so that, thenceforth, it
serves as a guide to his successors, and becomes
a secure outpost whence new explorations may be
pushed.

Nevertheless, as Priestley himself somewhere
remarks, the first object of physical science is to
ascertain facts, and the service which he rendered
to chemistry by the definite establishment of a
large number of new and fundamentally important
facts, is such as to entitle him to a very high place
among the fathers of chemical science.

It is difficult to say whether Priestley’s philo-
sophical, political, or theological views were
most responsible for the bitter hatred which
was borne to him bv a large body of his country-
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" And again :—

¢ The natural end of human existence is the ‘first death,
the dreamless slumber of the grave, wherein man lies spell-
bound, soul and body, under the dominion of sin and death—
that whatever modes of conscious existence, whatever future
states of ‘life or of ‘torment’ beyoud Hades are reserved for
man, are results of our blessed Lord’s victory over sin and
death ; that the.resurrection of the dead must be preliminary to
their entrance into either of the future states, and that the nature
and even existence of these states, and even the mere fact that
there is a futurity of consciousness, cah be known only through
God’s revelation of Himself in the Person and the Gospel of His
Son.”—P. 389.

And now hear Priestley :—

¢ Man, according to this system (of materialism), is no more
than we now see of him. His being commences at the time of his
conception, or perhaps at an earlier period. The corporeal and
mental faculties, in being in the same substance, grow, ripen,
and decay together ; and whenever the system is dissolved it
continues in a state of dissolution till it shall please that
Almlghty Being who called it into existence to restore it to life
again,”’—*¢ Matter and Spirit,” p. 49.

And again :—

¢The doctrine of the Scripture is, that God made man of the
dust ot the ground, and by simply animating this organiscd
matter, made man that living percipient and intelligent being
that he is. According to Revelation, death is a state of rest
and insensibility, and our only though sure hope of a future
life is founded on the doctrine of the resurrection of the whole
man at some distant period ; this assurance being sufficiently
corfirmed to us both by the evident tokens of a Divine com-
mission attending the persons who delivered the doctrine, and
especlally by the actual resurrection of Jesus Christ, which is

more authentically attested than any other fact in history.”—
Ibid., p. 247.
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it is not surprising to find that Priestley had very
definite opinions about Ecclesiastical Establish-
ments ; the only wonder is that these opinions
were so moderate as the following passages show
them to have been :---

¢ Ecclesiastical authority may nave been necessary in the
infant state of society, and, for the same reason, it may perhaps
continue to be, in some degree, nevessary as long as society is
imperfect ; and therefore may not be entirely abolished till eivil
governments have arrived at a much greater degree of perfection,
If, therefore, I were asked whether I should approve of the
immediate dissolution of all thy ecclesiastical establishments in
Europe, I should answer, No. . ., Let experiment be first
made of alterations, or, which is the same thing, of better estab-
lishments than the present, Let them be reformed in many
essential articles, and then not thrown aside entirely till it be
found by experience that no good can be made of them.”

Priestley goes on to suggest four such reforms
of a capital nature :-- '

1. Let the Articles of Faith to be subscribed by candidates
for the ministry be greatly reduced. In the formulary of the
Church of England, might not thirty-eight out of the thirty-
nine be very well spared ? It is a reproach to any Christian
establishment if every nian cannot claim the benefit of it whe
can say that he believes i the religion of Jesus Christ as it is
set forth in the New 'Testament. You say the terms are so
general that even Deists would quibble and insinuate them-
selves. I answer that all the articles which are subscribed at
present by no means exclude Deists who will ‘prevaricate ; and
upon this scheme you would at least exclude fewer honest
men.” !

1 «¢Ttility of Establishments,” in Eua;y on First Principles ¢f
Government, p. 198, 1771,
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long imprisonment.! In those days the guns
that were pointed by the Church against the
Dissenters were shotted. The law was a cesspool
of iniquity and cruelty. Adam Smith was a new
prophet whom few regarded, and commerce was
bhampered by idiotic impediments, and ruined
by still more absurd help, on the part of
government, :

Birmingham, though already the centre of a
considerable industry, was a mere village as
compared with its present extent. People who
travelled went about armed, by reason of the
abundance of highwaymen and the paucity and
inefficiency of the police. Stage coaches had
not reached Birmingham, and it took three days
to get to London. Even canals were a recent
and much opposed invention.

Newton had laid the foundation of a mechanical
conception of the physical universe: Hartley,
putting a modern face upon ancient materialism,
had extended that mechanical conception to psy-
chology; Linnwus and Haller were beginning to
introduce method and order into the chaotic
acccumulation of biological facts. But those
parts of physical science which deal with heat,
electricity, and magnetism, and above all,
chemistry, in the modern sense, can hardly
be said to have had an existence. No one

1 In 1732 Doddridge was cited for teaching without the
Bishop's leave, at Northampton.
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their statues; or whether their names and fame
are blotted out from remembrance, their work will
live as long as time endures. To all eternity, the
sum of truth and right will have been increased
by their means; to all eternity, falsehood and
injustice will be the weaker because they have
lived.
’ /



I

ON TIIE EDUCATIONAL VALUE OF THE
NATURAL 1IISTORY SCIENCES

[1854.]

Tur subjoot to which I have to beg your atten-
tion during the cnsuing hour is “ The Relation of
Physiological Scionce to other branches of Know-
ladge.”

Had ciroumstances permitted of the delivery,
in their atrict logical order, of that series of dis-
couraes of which the present lecture is u« member,
1 should have preceded my friend and colleague
Mr. Hentroy, who addressed you on Monday last ;
but while, for the sake of that order, I must beg
you to suppose that this discussion of the Educa-
tional beavings of Biology in general does precede
that of Special Zoology and Botany, I am rejoiced
to bo able to take advantage of the light thus
already thrown upon the tendency and methods of
Physiological Science.

Reganding Physiological Science, then, m its

















































































n OF THE NATURAL HISTORY SCIENCES 65

changes, which can only be judged by their own
laws,

And now to sum up in a few words the con-
clusions to which I hope you see reason to follow
me.

Biology needs no apologist when she demands
a place—and a prominent place—in any scheme
of education worthy of the name. Leave out the
Physiological sciences from your curriculum, and
you launch the student into the world, undisci-
plined in that science whose subject-matter would
best develop his powers of observation ; ignorant
of facts of the deepest importance for his own and
others’ welfare; blind to the richest sources of
beauty in God’s creation; and unprovided with
that belief in a living law, and an order manifest-
ing itself in and through endless change and
variety, which might serve to check and moderate
that phase of despair through which, if he take
an earnest interest in social problems, he will
assuredly sooner or later pass.

T Finally, one word for myself. I have not
hesitated to speak strongly where I have felt
strongly; and I am but too conscious that the
indicative and imperative moods have too often
taken the place of the more becoming subjunctive
and conditional. I feel, therefore, how necessary
it is to beg you to forget the personality of him
who has thus ventured to address you, and to con-
sider only the truth or error in what has been said.



I
EMANCIPATION—BLACK AND WIIITE
[1865.]

QUASHIE'S plaintive inquiry, “Am I not & man
and a brother?” seems at last to have received
_ its final reply—the recent decision of the fierce
trial by battle on the other side of the Atlantic
fully concurring with that long since delivered
here in a more peaceful way.

The question is settled ; but even those who
are most thoroughly convinced that the doom is
just, must see good grounds for repudiating half
the arguments which have been employed by the
winning side; and for doubting whether its
ultimate results will embody the hopes of the
victors, though they may more than realise the_
foars of the vanquished. It may be quite true
that some negroes are better than some white
men ; but no rational man, cognisant of the facts,
believes that the average negro is the equal, still
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female community been neuters. Failing any
thorough-going reform of this kind, we see nothing
for it but the old division of humanity into men
potentially, or actually, fathers, and women poten-
tially, if not actually, mothers. And we fear that
so long as this potential motherhood is her lot,
woman will be found to be fearfully weighted in
the race of life.

The duty of man is to see that not a grain is
piled upon that load beyond what Nature im
poses ; that injustice is not added to inequality.



v

A LIBERAL EDUCATION; AND WHERE
TO FIND IT

[1868]

THE business which the South London Working
Men’s College has undertaken is a great work ;
indeed, I might say, that Education, with which
that college proposes to grapple, is the greatest
work of all those which lie ready to a man’s hand
just at present.

And, at length, this fact is becoming generally
recognised. You cannot go anywhere without
hearing a buzz of more or less confused and
contradictory talk on this subject—nor can you
fail to notice that, in one point at any rate, there
is a very decided advance upon like discussions in
former days. Nobody outside the agricultural
interest now dares to say that education is a bad
thing, If any representative of the once large
and powerful party, which, in former days, pro-
claimed this opinion, still exists in a semi-fossil
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Where is there any approximation to it? Has
any one tried to found such an education ?
Looking over the length and breadth of these
islands, I am afraid that all these questions
bmust receive a negative answer. Consider our
primary schools and what is taught in them. A
child learns :—

1. To read, write, and cipher, more or less well ;
butein a very large proportion of cases not so well
as to take pleasure in reading, or to be able to write
the commonest letter properly.

2. A quantlty of dogmatic theology, of which
the child, nine times out of ten, understands next
to nothing.

3. Mixed up with this, so as to seem to stand or
fall with it, a few of the broadest and simplest
principles of morality. This, to my mind, is much
as if a man of science should make the story of the
fall of the apple in Newton’s garden an integral
part of the doctrine of gravitation, and teach it;
as of equal authority with the law of the inverse'
squares,

4. A g®d deal of Jewish hlstory and Syrian
geography, and perhaps a little something about
English history and the geography of the child’s
own country. But I doubt if there is a primary
school in England in which hangs a map of the
hundred in which the village lies, so that the
children may be practically taught by it what a
map means, .

66



























96 A LIBERAL EDUCATION ™

Commons. You will have to take your share m
making laws which may prove a blessing or a
curse to millions of men. But you shall not hear

~ one word respecting the political organisation of

your country; the meaning of the controversy
between free-traders and protectionists shall never
have been mentioned to you; you shall not so
much as know that there are such things as
economical laws. ’

“ The mental power which will be of most im-
portance in your daily life will be the power of
seeing things as they are without regard to
authority ; and of drawing accurate general con-
clusions from particular facts. But at school and
at college you shall know of no source of truth but
authority ; nor exercise your reasoning faculty upon
anything but deduction from that which is laid
down by authority.

“You will have to weary your soul with work,
and many a time eat your bread in sorrow and
in bitterness, and you shall not have learned to
take refuge in the great source of pleasure
without alloy, the serene resting-place for worn
human nature,—the world of art.”

Said I not rightly that we are a wonderful
people? I am quite prepared to allow, that
education entirely devoted to these omitted sub-
jects might not be a completely liberal education.
But is an education which ignores them all a
liberal education ? Nay, is it too much to say
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that the education which should embrace these
subjects and no others would be a real education,
‘though an incomplete one; while an education
which omits them is really not an education at
'all, but a more or less useful course of intellectual
. gymnastics ?

For what does the middle-class school put in
the place of all these things which are left out ?
It substitutes what is usually comprised under
the compendious title of the “ classics "—that is
to say, the languages, the literature, and the
history of the ancient Greeks and Romans, and the
geography of so much of the world as was known
to these two great nations of antiquity. Now, do
not expect me to depreciate the earnest and
enlightened pursuit of classical learning. I have
not the least desire to speak ill of such occupations,
nor any sympathy with those who run them down.
On the contrary, if my opportunities had lain in
that direction, there is no investigation into which
I could have thrown myself with greater delight
than that of antiquity.

What science can present greater attractions |

! than philology? How can a lover of literary
" excellence fail to rejoice in the ancient master-
pieces? And with what consistency could T,
whose business lies so much in the attempt to de-
cipher the past, and to build up intelligible forms
out of the scattered fragments of long-extinct
beings, fail to take a sympathetic, though an
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to which I refer. In the first place I could get
up an osteological primer so arid, so pedantic in
its terminology, so altogether distasteful to the
youthful mind, as to beat the recent famous pro-
duction of the head-masters out of the field in all
these excellences. Next, I could exercise my boys
upon easy fossils, and bring out all their powers of
memory and all their ingenuity in the application
of my osteo-grammatical rules to the interpreta-
tion, or construing, of those fragments. To those
who had reached the higher classes, I might sup-
ply odd bones to be built up into animals, giving
great honour and reward to him who succeeded in
fabricating monsters most entirely in accordance
with the rules. That would answer to verse-
making and essay-writing in the dead languages,

To be sure, if a great comparative anatomist
were to look at these fabrications he might shake
bis head, or laugh. But what then? Would
such a catastrophe destroy the parallel? What,
think you, would Cicero, or Horace, say to the
production of the best sixth form going? And
would not Terence stop his ears and run out if he
could be present at an English performgnce of his
own plays? Would Hamlet, in the mouths of a
set of French actors, who should insist on pro-
nouncing English after the fashion of their own
tongue, be more hideously ridiculous ?

But it will be said that I am forgetting the
beauty, and the human interest, which appertain

!
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things must have beon ~the greatest idiots the

world ever saw. And it mjeans, finally, that after .
a dozen years spent at ehys kind of work, the

sufferer shall be 1ncompe€ent.t0 interpret a pas-

sage in an author he has not: a-h'ea.dy got up; that

he shall loathe the sight of & "Qreek or Latin

book ; and that he sha.ll never opex; or think of, a |

cla.ss1cal writer again, until, wonderful to relate,; ,’l
he insists upon submitting his sors te« the same/
process. -

These be your gods, O Israel! For *}jaasa.ke of
this net result (and respectability) the.Rritish
father denies his children all the knowled're <hey
might turn to account in life, not merely ot the
achievement of vulgar success, but for guldant:e in
the great crises of human existence. This is the
stone he offers to those whom he is bound by the
i strongest and tenderest ties to feed with bread.

If primary and secondary education are in this
unsatisfactory state, what is to be said to the
universities? This is an awful subject, and one I
almost fear to touch with my unhallowed hands;
but I can tell you what those say who have
authority to speak.

The Rector of Lincoln College, in his lately
published valuable “ Suggestions for Academical
Organisation with especial reference to Oxford,”
tells us (p. 127) :—

“The colleges were, in their origin, endow-
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“It is generally acknowledged that both Oxford
and the country at large suffer greatly from the
absence of a body of learned men devoting thei
lives to the cultivation of science, and to the
direction of academical education. -

“The fact that so few books of profound
research emanate from the University of Oxford,
materially impairs its character as a seat of
learning, and consequently its hold on the respect
of the nation.”

Cambridge can claim no exemption from the
reproaches addressed to Oxford. And thus there
seems no escape from the admission that what we

. fondly call our great seats of learning are simply/

“boarding schools” for bigger boys; that learned

‘| men are not more numerous in them than out of
" them ; that the advancement of knowledge is not

the object of fellows of colleges; that, in the
philosophic calm and meditative stillness of their
greenswarded courts, philosophy does not thrive,
and meditation bears few fruits.

It is my great good fortune to reckon amongst
my friends resident members of both universities,
who are men of learning and research, zealous
cultivators of science, keeping before their minds

\ a noble ideal of a university, and doing their best

‘to make that ideal a reality; and, to me, they

would necessarily typify the universities, did not
the authoritative statements I have quoted

compel me to believe that they are exceptional,
67
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name, I must call Physical Geography. What I
mean is that which the Germans call * Erdkunde.”
It is a description of the earth, of its place and
relation to other bodies; of its general structure,
and of its great features—winds, tides, mountains,
plains: of the chief forms of the vegetable and
animal worlds, of the varieties of man. It is
the peg upon which the greatest quantity of useful
and entertaining scientific information can be
suspended.

Literature is not upon the College programme ;
but I hope some day to see it there. For litera-
ture is the greatest of all sources of refined
pleasure, and one of the great uses of a liberal

education is to enable us to enjoy that pleasure. -

There is scope enough for the purposes of liberal
education in the study of the rich treasures of our
own language alone. All that is needed is
direction, and the cultivation of a refined taste by
attention to sound criticism. But there isno reason
why French and German should not be mastered
sufficiently to read what is worth reading in
those languages with pleasure and with profit.

And finally, by and by, we must have History;
treated not as a succession of battles and
dynasties; not as a series of biographies; not as
evidence that Providence has always been on the
: side of either Whigs or Tories ; but as the develop-
ment of man in times past, and in other conditions
than our own.

e—
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But, as it is one of the principles of our College
to be self-supporting, the public must lead, and we
must follow, in these matters. If my hearers take
to heart what I have said about liberal education,
they will desire these things, and I doubt not we
shall be able to supply them. But we must wait
till the demand is made.



v

SCIENTIFIC EDUCATION: NOTES OF
AN AFTER-DINNER SPEECH

[1869]

[Me. THACKERAY, talking of after-dinner speeches, has
lamented that *‘ one never can recollect the fine things one
thought of in the cab,” in going to the place of entertaine
ment. I am not aware that there are any fine things” in
the following pages, but such as there are stand to a specch
which really did get itself spoken, at the hospitable table of
the Liverpool Philomathic Society, more or less in the
position of what * one thought of in the cab.”]

THE introduction of scientific training into the
general education of the country is a topic upon
which I could not have spoken, without some more
‘or less apologetic introduction, a few years ago.
But upon this, as upon other matters, public
opinion has of late undergone a rapid modification,
Committees of both Houses of the Legislature have
agreed that something must be done in this direc-
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science among the studies of those great educational
bodies, with much honesty of purpose and enlight-
enment of understanding; and I live in hope that,
before long, important changesin this direction will
be carried into effect in those strongholds of ancient
prescription. In fact, such changes have already
been made, and physical science, even now, con-
stitutes a recognised element of the school cur-
riculum in Harrow and Rugby, whilst I under-
stand that ample preparations for such studies are
being made at Eton and elsewhere.

Looking at these facts, I might perhaps spare
myself the trouble of giving any reasons for the
introduction of physical science into elementary
education; yet I cannot but think that it may be
well if I place before you some considerations
which, perhaps, have hardly received full atten-
tion.

At other times, and in other places, I have
endeavoured to state the higher and more abstract
arguments, by which the study of physical science
may be shown to be indispensable to the complete
training of the human mind ; but I do not wish it
to be supposed that, because I happen to be
devoted to more or less abstract and “unpractical ”
pursuits, I am insensible to the weight which ought
to be attached to that which has been said to
be the English conception of Paradise—namely,
“getting on.” I look upon it, that “getting on”
is a very important matter indeed. I donotmean
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and of which he had not obtained the remotest
conception from his instructors? He had to
familiarise - himself with ideas of the course and
powers of Nature, to which his attention had never
been directed during his school-life, and to learn,
for the first time, that a world of facts lies outside
and beyond the world of words. I appeal to those
who know what engineering is, to say how far I am
right in respect to that profession ; but with regard
to another, of no less importance, I shall venture
to speak of my own knowledge. There is no one
of us who may not at any moment be thrown,
bound hand and foot by physical incapacity, into
the hands of a medical practitioner. The chances
of life and death for all and each of us may,at any
moment, depend on the skill with which that prac-
titioner is able to make out what is wrong in our
bodily frames, and on his ability to apply the proper
remedy to the defect.

The necessities of modern life are such, and the
class from which the medical profession is chiefly
recruited is so situated, that few medical men can
hope to spend more than three or four, or it may
be five, years in the pursuit of those studies which
are immediately germane to physic. How is that all
too brief period spent at present ? I speak as an
old examiner, having served some eleven or twelve
years in that capacity in the University of London,
and therefore having a practical acquaintance with
the subject; but I might fortify myself by the
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instead of being, at most, stuck on as cornice to
the edifice, this state of things could not exist.

In advocating the introduction of physical science
as a leading element in education, I by no means
refer only to the higher schools. On the contrary,
I believe that such a change is even more impera-
tively called for in those primary schools, in which
the children of the poor are expected to turn to
the best account the little time they can devote
to the acquisition of knowledge. A great step in
this direction has already been made by the estab-
lishment of science-classes unider the Department
of Science and Art,—a measure which came into
existence unnoticed, but which will, I believe, turn
out to be of more importance to the welfare of the
people than many political changes over which the
noise of battle has rent the air.

Under the regulations to which I refer, &
schoolmaster can set up a class in one or more
branches of science ; his pupils will be examined,
and the State will pay him, at a certain rate, for
all who succeed in passing. I have acted as an
examiner under this system from the beginning
of its establishment, and this year I expect to-
have not fewer than a couple of thousand sets of
answers to questions in Physiology, mainly from
young people of the artisan class, who have been
taught in the schools which are now scattered
all over great Britain and Ireland. Some of my
colleagues, who have to deal with subjects such as
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those who have no other leisure, in a knowledge
of the ph®nomena of Nature, and of man’s
relation to Nature ?

I should like to see a scientific Sunday-school
in every parish, not for the purpose of superseding
any existing means of teaching the people the
things that are for their good, but side by side with
them. I cannot but think that there is room for
all of us to work in helping to bridge over the
great abyss of ignorance which lies at our feet.

And if any of the ecclesiastical persons to whom
I have referred, object that they find it derogatory
to the honour of the God whom they worship, to
awaken the minds of the young to the infinite
wonder and majesty of the works which they pro-
claim His, and to teach them those laws which
must needs be His laws, and therefore of all things
needful for man to know—I can only recommend
them to be let blood and put on low diet. There
must be something very wrong going on in the
instrument of logic if it turns out such conclusions
from such premises.



VI
SCIENCE AND CULTURE
[1880]

SIx years ago, as some of my present hearers may
remember, I had the privilege of addressing a
large assemblage of the inhabitants of this city,
who had gathered together to do honour to the
memory of their famous townsman, Joseph
Priestley ;! and, if any satisfaction attaches to
posthumous glory, we may hope that the manes
of the burnt-out philosopher were then finally
appeased.

No man, however, who is endowed with a fair
share of common sense, and not more than a fair
‘share of vanity, will identify either contemporary
or posthumous fame with the highest good; and
Priestley’s life leaves no doubt that he, at any
rate, set a much higher value upon the advance-
ment of knowledge, and the promotion of that

1 See the first essay in this volume,
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aberrations; if need were by the help of the
secular arm. .

Between the two, our ancestors were furnished
with a compact and complete criticism of life.
They were told how the world began and how it
would end ; they learned that all material exist-

_ence was but a base and insignificant blot upon
the fair face of the spiritual world, and that nature
was, to all intents and purposes, the play-ground
of the devil ; they learned that the earth is the
centre of the visible universe, and that man is the
cynosure of things terrestrial ; and more especially
wags it inculcated that the course of nature had
no fixed order, but that it could be, and constantly
was, altered by the agency of innumerable spiritual
beings, good and bad, according as they were
moved by the deedsand prayersof men. The sum
and substance of the whole doctrine was to pro-
duce the conviction that the only thing really
worth knowing in this world was how to secure
that place in a better which, under certain condi-
tions, the Church promised.

Our ancestors had a living belief in this theory
of life, and acted upon it in their dealings with
education, as in all other matters. Culture meant
saintliness—after the fashion of the saints of those
days; the education that led to it was, of necessity,
theological ; and the way to theology lay through
Latin.

That the study of nature—further than was re-
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questions; to be as ashamed of undue haste and par-
tisan prejudice in the one case as in the other;
and to believe that the machinery of society is at
least as delicate as that of a spinning-jenny, and as
little likely to be improved by the meddling of
those who have not taken the trouble to master the
principles of its action.

In conclusion, I.am sure that I make myself the
mouthpiece of all present in offering to the vener-
able founder of the Institution, which now
commences its beneficent career, our congratula-
tions on the completion of his work; and in
expressing the conviction, that the remotest
posterity will point to it as a crucial instance of
the wisdom which natural piety leads all men to
ascribe to their ancestors,



VII

ON SCIENCE AND ART IN RELATION
TO EDUCATION

[1882]

WHEN a man is honoured by such a request as
that which reached me from the authorities of
your institution some time ago, I think the first
thing that occurs to him is that which occurred to
those who were bidden to the feast in the Gospel
—to begin to make an excuse; and probably all
the excuses suggested on that famous occasion
crop up in his mind one after the other, including
his “having married a wife,” as reasons for not
doing what he is asked to do. But, in my own
case, and on this particular occasion, there were
other difficulties of a sort peculiar to the time, and
more or less personal to mysclf; because I felt
that, if I came amongst you, I should be expected,
and, indeed, morally compelled, to speak upon the
subject of Scientific Education. And then there
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except the Jews, the Greeks, and ourselves.,
Beyond these, the essential and the eminently
desirable elements of all education, let each man
take up his special line—the historian devote
himself to his history, the man of science to his
science, the man of letters to his culture of that
kind, and the artist to his special pursuit.

Bacon has prefaced some of his works with no
more than this: Franciscus Bacon sic cogilavit;
let “ sic cogitavi” be the epilogue to what I have
ventured to address to you to-night.




vi
UNIVERSITIES : ACTUAL AND IDEAL
[1874]

ELECTED by the suffrages of your four Nations
Rector of the ancient University of which you are
scholars, I take the earliest opportunity which has
presented itself since my restoration to health, of
delivering the Address which, by long custom, is
expected of the holder of my office.

My first duty in opening that Address, is to
offer you my most hearty thanks for the signal
honour you have conferred upon me—an honour
of which, as a man unconnected with you by
personal or by national ties, devoid of political
distinction, and a plebeian who stands by his order,
I could not have dreamed. And it was the more
surprising to me, as the five-and-twenty years
which have passed over my head since I reached
intellectual manhood, have been largely spent in
no half-hearted advocacy of doctrines which have










































































































































IX
ADDRESS ON UNIVERSITY EDUCATION!?

[1876]

THE actual work of the University founded in
this city by the well-considered munificence of
Johns Hopkins commences to-morrow, and among
the many marks of confidence and good-will
which have been bestowed upon me in the United
States, there is none which I value more highly
than that conferred by the authorities of the
University when they invited me to deliver an
address on such an occasion.

For the event which has brought us together
is, in many respects, unique. A vast property is
handed over to an administrative body, hampered

1 Delivered at the formal opening of the Johns Hopkins
University at Baltimore, U.S., September 12. The total amount
bequeathed by Johns Hopkins is more than 7,000,000 dollars.
The sum of 3,500,000 dollars is appropriated to a university, a
like sum to a hospital, and the rest to local institutions of
oducation and charity.
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sculptor, architect, or musician. That even
development of all a man’s faculties, which is
what properly constitutes culture, may be effected
by such an education, while it opens the way
for the indefinite strengthening of any special
capabilities with which he may be gifted.

In a country like this, where most men have
to carve out their own fortunes and devote them-
selves early to the practical affairs of life, com-
paratively few can hope to pursue their studies
up to, still less beyond, the age of manhood. But.
it is of vital importance to the welfare of the
community that those who are relieved from the
need of making a livelihood, and still more, those
who are stirred by the divineimpulses of intellectual
thirst or artistic genius, should be enabled to
devote themselves to the higher service of their
kind, as centres of intelligence, interpreters of
Nature, or creators of new forms of beauty. And
it is the function of a university to furnish such
men with the means of becoming that which it is
their privilege and duty to be. To this end
the university need cover no ground foreign to
that occupied by the elementary school. Indeed
it cannot; for the elementary instruction which
I have referred to embraces all the kinds of real
knowledge and mental activity possible to man.
The university can add no new departments of
knowledge, can offer no new fields of mental
activity ; but what it can do is to intensify and
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schools of pictorial and plastic art, of architecture,
and of music, will offer a thorough discipline
in the principles and practice of art to those in
whom lies nascent the rare faculty of wsthetic
representation, or the still rarer powers of creative
genius.

The primary school and the university are
the alpha and omega of education. Whether
institutions intermediate between these (so-
called secondary schools) should exist, appears
to me to be a question of practical con--
venience. If such schools are established, the
important thing is that they should be true in-
termediaries between the primary school and the
university, keeping on the wide track of general
culture, and not sacrificing one branch of know-
ledge for another.

Such appear to me to be the broad outlines of the
relations which the university, regarded as a place
of education, ought to bear to the school, but a
number of points of detail require some considera-
tion, however briefly and imperfectly I can deal
with them. In the first place, there is the import-
ant question of the limitations which should be
fixed to the entrance into the university ; or, what
qualifications should be required of those who
propose to take advantage of the higher training
offered by the university. On the one hand, it
" is obviously desirable that the time and oppor-
tunities of the university should not be wasted

\
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took a gold medal or won a prize certificate,
This is one great truth respecting medical educa-
tion. Another is, that all practice in medicine is
based upon theory of some sort or other; and
therefore, that it is desirable to have such theory
in the closest possible accordance with fact. The
veriest empiric who gives a drug in one case
because he has seen it do good in another of
apparently the same sort, acts upon the theory
that similarity of superficial symptoms means
similarity of lesions; which, by the way, is per-
haps as wild an hypothesis as could be invented.
To understand the nature of diseage we must

actions are performed, which is what is techpically
termed human anatomy and human physiology.
The physiologist again must needs possess an
acquaintance with physics and chemistry, inas-
much as physiology is, to a great extent, applied
physics and chemistry. For ordinary purposes a
limited amount of such knowledge is all that is
needful; but for the pursuit of the higher
branches of physiology no knowledge of these
branches of science can be too extensive, or too
profound. Again, what we call therapeutics,
which has to do with the action of drugs and
medicines on the living organism, is, strictly
speaking, a branch of experimental physiology,
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profession is somewhat of the heaviest, and that
it needs some care to prevent his intellectual back
from being broken.

Those who are acquainted with the existing
systems of medical education will observe that,
long as is the catalogue of studies which I have
enumerated, I have omitted to mention several
that enter into the usual medical curriculum of the
present day. Ihave said not a word about zoology,
comparative anatomy, botany, or materia medica.
Assuredly this is from no light estimate of the
value or importance of such studies in themselves,
It may be taken for granted that I should be the
last person in the world to object to the teaching
of zoology, or comparative anatomy, in themselves;
but I have the strongest feeling that, considering
the number and the gravity of those studies through
which a medical man must pass, if he is to be
competent to discharge the serious duties which
devolve upon him, subjects which lie so remote as
these do from his practical pursuits should be
rigorously excluded. The young man, who has
enough to do in order to acquire such familiarity
with the structure of the human body as will enable
him to perform the operations of surgery, ought
not, in my judgment, to be occupied with investi-
gations into the anatomy of crabs and starfishes.
Undoubtedly the doctor should know the common
poisonous plants of his own country when he sees
them ; but that knowledge may be obtained by u

e
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masters of their craft, men who can truly do that
which they profess to be able to do,and which they
are credited with being able to do by the public.
And there is no position so ignoble as that of
the so-called “ liberally-educated practitioner,”
who may be able to read Galen in the original;
who knows all the plants, from the cedar of
Lebanon to the hyssop upon the wall; but who
finds himself, with the issues of life and death
in his hands, ignorant, blundering, and be-
wildered, because of his ignorance of the essential
~and fundamental truths upon which practice
must be based. Moreover, I venture to say, that
any man who has seriously studied all the
essential branches of medical knowledge; who
has the needful acquaintance with the elements
of physical science; who has been brought by
medical jurisprudence into contact with law;
whose study of insanity has taken him into the
fields of psychology; has <pso facto received a
liberal education.

Having lightened the medical curriculum by
culling out of it everything which is unessential,
we may next consider whether something may not
be done to aid the medical student toward the
acquirement of real knowledge by modifying the
gystem of examination. In England, within my
rccollection, it was the practice to require of the
medical student attendance on lectures upon the
most diverse topics during three years; so that it
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very well. It allows the student to concentrate
his mind upon what he is about for the time being,
and then to dismiss it. Those who are occupied
in intellectual work, will, I think, agree with me
that it is important, not so much toknow a thing,
as to have known it, and known it thoroughly.
If you have once known a thing in this way it is
easy to renew your knowledge when you have
forgotten it; and when you begin to take the
subject up again, it slides back upon the familiar
grooves with great facility.

Lastly comes the question as to how the uni-
versity may co-operate in advancing medical
education. A medical school is strictly a technical
school—a school in which a practical profession is
taught—while a university ought to be a place in
which knowledge is obtained without direct refer-
ence to professional purposes. It is clear, there-
fore, that a university and its antecedent, the
school, may best co-operate with -the medical
school by making due provision for the study of
those branches of knowledge which lie at the
foundation of medicine.

At present, young men come to the medical
schools without a conception of even the elements
of physical science ; they learn, for the first time,
that there are such sciences as physics, chemistry,
and physiology, and are introduced to anatomy as
a new thing. It may be safely said that, with a
large proportion of medical students, much of the
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and give their ability to serve their kind full
play. '

I rejoice to observe that the encouragement of

. research occupies so prominent a place in your
official documents, and in the wise and liberal
inaugural address of your president. This subject
of the encouragement, or, as it is sometimes called,
the endowment of research, has of late years
greatly exercised the minds of men in England.
It was one of the main topics of discussion by
the members of the Royal Commission of whom
I was one, and who not long since issued their
report, after five years’ labour. Many seem to
think that this question is mainly one of money ;
that you can go into the market and buy research,
and that supply will follow demand, as in the
ordinary course of commerce. This view does
not commend itself to my mind. I know of no
more difficult practical problem than the discovery
of a method of encouraging and supporting the
original investigator without opening the door to
nepotism and jobbery. My own conviction is
admirably summed up in the passage of your
president’s address, “that the best investigators
are usually those who have also the responsibilities
of instruction, gaining thus the incitement of
colleagues, the encouragement of pupils, and the

observation of the public.”

At the commencement of this address I ventured
to assume that I might, if I thought fit, criticise
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great cities, and the pressure of want is felt, the
gaunt spectre of pauperism will stalk among you,
and communism and socialism will claim to be
heard. Truly America has a great future before
her ; great in toil, in care, and in responsibility;
great in true glory if she be guided in wisdom and
righteousness ; great in shame if she fail. I cannot
understand why other nations should envy you, or
be blind to the fact that it is for the highest
interest of mankind that you should succeed ; but
the one condition of success, your sole safeguard,
is the moral worth and intellectual clearness of the
individual citizen. Education cannot give these,
but it may cherish them and bring them to.the
front in whatever station of society they are to be
found ; and the universities ought to be, and may
be, the fortresses of the higher life of the nation.

May the university which commencesits practical
activity to-morrow abundantly fulfil its high pur-
pose ; may its renown as a seat of true learning, a
centre of free inquiry, a focus of intellectual light,
increase year by year, until men wander hither
from all parts of the earth, as of old they sought
Bologna, or Paris, or Oxford.

And it is pleasant to me to fancy that, among
the English students who are drawn to you at that
time, there may linger a dim tradition that a
countryman of theirs was permitted to address you
a3 he has done to-day, and to feel as if your hopes
were his hopes and your success his joy.



it would, I know. by experience, be very bad
policy on my part to suppose such to be exten-
sively the case. On the contrary, I must imagine
that there are many of you who would like to
know what Biology is; that there are others who
have that amount of information, but would never-
theless gladly hear why it should be worth their
while to study Biology; and yet others, again, to
whom these two points are clear, but who desire to
learn how they had best study it, and, finally,
when they had best study it.

Ishall, therefore, address myself to the endeavour
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to give you some answer to these four questions
—what Biology is; why it should be studied;
how it should be studied ; and when it should be
studied.

In the first place, in respect to what Biology
is, there are, I believe, some persons who imagine
that the term “Biology ” is simply a new-fangled
denomination, a neologism in short, for what used
to be known under the title of “ Natural History ;”
but I shall try to show you, on the contrary, that
the word is the expression of the growth of
science during the last 200 years, and came into
existence half a century ago.

At the revival of learning, knowledge was
divided into two kinds—the knowledge of nature
and the knowledge of man; for it was the current
idea then (and a great deal of that ancient con-
ception still remains) that there was a sort of
essential antithesis, not to say antagonism, between
nature and man ; and that the two had not very
much to do with one another, except that the
one was oftentimes exceedingly troublesome to
the other. Though it is one of the salient merits
of our great philosophers of the seventeenth
century, that they recognised but one scientific
method, applicable alike to man and to nature,
we find this notion of the existence of a broad
distinction between nature and man in the writings
both of Bacon and of Hobbes of Malmesbury; and
I have brought with me that famous work which
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things, whether they be animals or whether they
be plants. Some little time ago—in the course of
this year, I think—I was favoured by a learned
classic, Dr. Field of Norwich, with a disquisition,
in which he endeavourved to prove that, from a
philological point of view, neither Treviranus nor
Lamarck had any right to coin this new word
“Biology ” for their purpose; that, in fact, the
Greek word “ Bios” had relation only to human
life and human affairs, and that a different word
was employed by the Greeks when they wished to
speak of the life of animals and plants. So Dr.
Field tells us we are all wrong in using the
term biology, and that we ought to employ another;
only he is not sure about the propriety of that
which he proposes as a substitute. It is a some-
what hard one—*zootocology.” I am sorry we
are wrong, because we are likely to continue so.
In these matters we must have some sort of
“ Statute of Limitations.” When a name has been
employed for half a century, persons of authority ?
have been using it, and its sense has become well
understood, I am afraid people will go on using it,
whatever the weight of philological objection.
Now that we have arrived at the origin of this
word “ Biology,” the next point to consider is:
1 ¢The term Biology, which means exactly what we wish to
express, the Science of Life, has often been used, and has of late
become not uncommon, among good writers.”—Whewell,

Philosophy of the Inductive Scicnees, vol. i. p. 544 (edition of
1847).
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whatever practical people may say, this world is,
after all, absolutely governed by ideas, and very
often by the wildest and most hypothetical ideas.
it is a matter of the very greatest importance that
our theories of things, and even of things that
seem a long way apart from our daily lives, should
be as far as possible true, and as far as possible
removed from error. It is not only in the coarser,
practical sense of the word “ utility,” but in this
. higher and broader sense, that I measure the
value of the study of biology by its utility; and I
shall try to point out to you that you will feel the
need of some knowledge of biology at a great
many turns of this present nineteenth century
life of ours. For example, most of us attach great
importance to the conception which we entertain
of the position of man in this universe and his
relation to the rest of nature. We have almost
all been told, and most of us hold by the tradition,
that man occupies an isolated and peculiar position
in nature; that though he is in the world he is
not of the world ; that his relations to things
about him are of a remote character; that his
origin is recent, his duration likely to be short,
and that he is the great central figure round
which other things in this world revolve. But
this is not what the biologist tells us.

At the present moment you will be kind
enough to separate me from them, because it is in
no way essential to my present argument that I
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the one answers for the other. They carry their
microscopic inquiries in the case of the dog as far
as they can, and they find that his body is
resolvable into the same elements as those of the
man. Moreover, they trace back the dog’s and
the man’s development, and they find that, at a
certain stage of their existence, the two creatures
are not distinguishable the one from the other;
they find that the dog and his kind have a certain
distribution over the surface of the world, com-
parable in its way to the distribution of the human
species. What is true of the dog they tell us is
true of all the higher animals; and they assert
that they can lay down a common plan for the
whole of these creatures, and regard the man and
the dog, the horse and the ox as minor modifica-
tions of one great fundamental unity. Moreover,
the investigations of the last three-quarters of a
century have proved, they tell us, that similar
inquiries, carried out through all the different kinds
of animals which are met with in nature, will lead
us,not inone straightseries, but by many roads, step
by step, gradation by gradation, from man, at the
summit, to specks of animated jelly at the bottom
of the series. So that the idea of Leibnitz, and
of Bonnet, that animals form a great scale of
being, in which there are a series of gradations
from the most complicated form to the lowest and
simplest ; that idea, though not exactly in the
form in which it was propounded by those philo-
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lower creatures and ourselves, there 13 one which
is hardly ever insisted on,! but which may be very
fitly spoken of in a place so largely devoted to
Art as that in which we are assembled. It is
this, that avhile, among various kinds of animals,
it is possible to discover traces of all the other
faculties of man, especially the faculty of mimicry,
yet that particular form of mimicry which shows
itself in the imitation of form, either by modelling
or by drawing, is not to be met with. As far asI
know, there is no sculpture or modelling, and
decidedly no painting or drawing, of animal origin,
I mention the fact, in order that such comfort may
be derived therefrom as artists may feel inclined
to take.

If what the biologists tell us is true, it will be
needful to get rid of our erroneous conceptions of
man, and of his place in nature, and to substitute
right ones for them. But it is impossible to form
any judgment as to whether the biologists are
right or wrong, unless we are able to appreciate
the nature of the arguments which they have to
offer.

One would almost think this to be a self-
evident proposition. I wonder what a scholar
would say to the man who should undertake to
criticise a difficult passage in a Greek play, but
who obviously had not acquainted himself with

1 I think that my friend, Professor Allman, was the first to
draw attention to it.
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the light given out by the crackling of thorns under
a pot of which Solomon speaks. So far as I re-
collect, Solomon makes use of the image for
purposes of comparison; but I will not proceed
further into that matter.

Two things must be obvious: in the first place,
that every man who has the interests of truth at
heart must earnestly desire that every well-
founded and just criticism that can be made should
be made; but that, in the second place, it is
essential to anybody’s being able to benefit by
criticism, that the critic should know what he is
talking about, and be in a position to form a
mental image of the facts symbolised by the words
he uses. If not, it is as obvious in the case of a
biological argument, as it is in that of a his-
torical or philological discussion, that such criticism
is a mere waste of time on the part of its author,
and wholly undeserving of attention on the part
of those who are criticised. Take it then as an
illustration of the importance of biological study,
that thereby alone are men able to form something
like a rational conception of what constitutes
valuable criticism of the teachings of biologists.!

1 Some critics do not even take the trouble to read. I have
recently been adjured with much solemnity, to state publicly
why I have “chanfed my opinion” as to the value of the
palzontological evidence of the occurrence of evolution.

To this my reply is, Why should I, when that statement was
made seven years ago? An address delivered from the Presi-
dential Chair of the Geological Society, in 1870, may be said to

78
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to take a rational interest in the discussion of such
problems, and to see, what I think they may hope to
see, that, to those who possess a sufficient elemen-
tary knowledge of Biology, they are not all quite
open questions.

Let me mention another important practical
illustration of the value of biological study. Within
the last forty years the theory of agriculture has
been revolutionised. The researches of Liebig,
and those of our own Lawes and Gilbert, have
had a bearing upon that branch of industry the
importance of which cannot be over-estimated ; but
the whole of these new views have grown out of
the better explanation of certain processes which
go on in plants; and which, of course, form a part
of the subject-matter of Biology.

I might go on multiplying these examples, but
I sce that the clock won’t wait for me, and I
must therefore pass to the third question to which
I referred :—Granted that Biology is something
worth studying, what is the best way of studying
it? Here I must point out that, since Biology is
a physical science, the method of studying it must
needs be analogous to that which is followed in
the other physical sciences. It has now long been
recognised that, if a man wishes to be a chemist,
it is not only necessary that he should read chemi-
cal books and attend chemical lectures, but that
he should actually perform the fundamental experi-
ments in the laboratory for himself, and thus learn
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sort of knowledge which can be gained only in
this practical way, his exploits as a tea merchant
will soon come to a bankrupt termination. The
“ paper-philosophers ” are under the delusion that
physical science can be mastered as literary ac-
complishments are acquired, but unfortunately it
is not so. You may read any quantity of books,
and you may be almost as ignorant as you were
at starting, if you don’t have, at the back of your
minds, the change for words in definite images
which can only be acquired through the operation
of your observing faculties on the phenomena of
nature.

It may be said :—* That is all very well, but
you told us just now that there are probably some-
thing like a quarter of a million different kinds
of living and extinct animals and plants, and a
human life could not suffice for the examination
of one-fiftieth part of all these.” That is true,
but then comes the great convenience of the way
things are arranged ; which is, that although there
are these immense numbers of different kinds of
living things in existence, yet they are built up,
after all, upon marvellously few plans.

There are certainly more than 100,000 species of
insects, and yet anybody who knows one insect
—if a properly chosen one—will be able to have
a very fair conception of the structure of the
whole. I do not’ mean to say he will know
that structure thoroughly, or as well as it is desir-
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Biology, but I see that my time is becoming
short, and I have yet another question to answer.
Nevertheless, I must, at the risk of wearying you,
say a word or two upon the important subject of
museums. Without doubt there are no helps to
the study of Biology, or rather to some branches
of it, which are, or may be, more important than
natural history museums; but, in order to take
this place in regard to Biology, they must be
museums of the future. The museums of the
present do not, by any means, do so much for us
as they might do. I do not wish to particularise,
but I dare say many of you, seeking knowledge, or
in the laudable desire to employ a holiday
usefully, have visited some great natural history
museum. You have walked through a quarter
of a mile of animals, more or less well stuffed,
with their leng names written out underneath
them ; and, unless your experience-is very differ-
ent from that of most people, the upshot of it all
is that you leave that splendid pile with sore feet,
a bad headache, and a general idea that the
animal kingdom is a “mighty maze without a
plan.” I do not think that a museum which
brings about this result does all that may be
reasonably expected from such an institution.
What is needed in a collection of natural history
is that it should be made as accessible and as use-
ful as possible, on the one hand to the general
public, and on the other to scientific workers,
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convenient drawers into each of which a great
quantity of skins will go. They occupy no great
space and do not require any expenditure beyond
their original cost. But for the edification of the
public, who want to learn indeed, but do not
seek for minute and technical knowledge, the case
is different. What one of the general public
walking into a collection of birds desires to see is
not all the birds that can be got together. He
does not want to compare a hundred species of
the sparrow tribe side by side; but he wishes to
know what a bird is, and” what are the great
modifications of bird structure, and to be able to
get at that knowledge easily. What will best
serve his purpose is a comparatively small
number of birds carefully selected, and artistically,
as well as accurately, set up; with their different
ages, their nests, their young, their eggs, and
their skeletons side by side; and in accordance
with the admirable plan which is pursued in this
museum, a tablet, telling the spectator in legible
characters what they are and what they mean.
For the instruction and recreation of the public
such a typical collection would be of far greater
value than any many-acred imitation of Noah’s
ark.

Lastly comes the question as to when biological
study may best be pursued. I do not see any
valid reason why it should not be made, to a
certain extent, a part of ordinary school training,






x ON THE STUDY OF BIOLOGY 291

the way of a lot of boys making messes with
slugs and snails; it might not work in practice.
- But there is a very convenient and handy animal
which everybody has at hand, and that is himself;
and it is a very easy and simple matter to obtain
common plants. Hence the gencral truths of
anatomy and physiology can be taught to young
people in a very real fashion by dealing with the
broad facts of human structure. Such viscera as
they cannot very well examine in themselves,
such as hearts, lungs, and livers, may be obtained
from the nearest butcher’s shop. In respect to
teaching something about the biology of plants,
there is no practical difficulty, becausc almost uny
of the common plants will do, and plants do not
make a mess—at least they do not make an
unpleasant mess; so that, in my judgment, the
best form of Biology for teaching to very young
people is elementary human physiology on the
one hand, and the elements of botany on the
other; beyond that I do not think it will be
feasible to advance for some time to come. But
then I see no reason, why, in secondary schools,
and in the Science Classes which are under the
control of the Science and Art Department—
and which I may say, in passing, have in my
judgment, done so very much for the diffusion of
a knowledge of science over the country—we
should not hope to sce instruction in the elements
of Biology carried out, not perhaps to the same
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recommending him to go through a course of
comparative anatomy and physiology, and then to
study development. I am sorry to say he was
very much displeased, as people often are with
good advice. Notwithstanding this discouraging
result, I venture, as a parting word, to repeat the
suggestion, and to say to all the more or less
acute lay and clerical “ paper-philosophers ”?!
who venture into the regions of biological
controversy—Get a little sound, thorough, prac-
tical, elementary instruction in biology.

1 Writers of this stamp are fond of talking about the Baconian
method. I beg them therefore to lay to heart these two weighty
sayings of the herald of Modern Science :—

¢“ Syllogismus ex propositionibus constat, propositiones ex
- verbis, verba notionum tesserss sunt. Itaque si notiones ipsa
(¢d quod basis rei est) confuse sint et temere a rebus abstracte,
nihil in iis que superstruuntur est firmitudinis.”—Novum
Organon, ii. 14.

¢ Huic autem vanitati nonnulli ex modernis summs ‘evitato
ita indulserunt, ut in primo capitulo Geneseos et in Jibro Job ot
aliis scripturis sacris, philosophiam naturalem fundare conati
sint ; ¢nter vivos queerentes mortuc,” —Ibid, 66.
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. ON ELEMENTARY I
PHYSIOL

[1877

. THE chief ground upon

recommend that the .tea

physiology should form an

organised course of inStructiou su wuavias pus wessiiag
to domestic economy, is, that a knowledge of even
the elements of this subject supplies those con-
ceptions of the constitution and mode of action
of the living body, and of the nature of health
and disease, which prepare the mind to receive
instruction from sanitary science.

It is, I think, eminently desirable that the
hygienist and the physician should find something
in the public mind to which they can appeal ; some
little stock of universally acknowledged truths,
which may serve as a foundation for their warnings,
and predispose towards an intelligent obedience to
their recommendations.
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and how to influence them towards the main-
tenance of health and the prolongation of life;
the business of the general public is to give an
intelligent assent, and a ready obedience based
upon that assent, to the rules laid down for their
guidance by such experts. But an intelligent
assent is an assent based upon knowledge, and the
knowledge which is here in question means an
acquaintance with the elements of physiology.

It is not difficult to acquire such knowledge.
What is true, to a certain extent, of all the physical
sciences, is eminently characteristic of physiology
—the difficulty of the subject begins beyond the
stage of elementary knowledge, and increases with
every stage of progress. While the most highly
trained and the best furnished intellect may find
all its resources insufficient, when it strives to
reach the heights and penetrate into the depths
of the problems of physiology, the elementary
and fundamental truths can be made clear to a
child.

No one can have any difficulty in comprehend-
ing the mechanism of circulation or respiration ;
or the general mode of operation of the organ of
vision; though the unravelling of all the minutiz
of these processes, may, for the present, baffle the
conjoined attacks of the most accomplished physi-
cists, chemists, and mathematicians. To know
the anatomy of the human body, with even an
approximation to thoroughness, is the work of a
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lungs, or eye, must not be confounded with those
of a man ; but, so far as the comprehension of the
elementary facts of the physiology of circulation,
of respiration, and of vision goes, the one fur-
nishes the needful anatomical data as well as the
other.

Thus; it is quite possible to give instruction in
elementary physiology in such a manner as, not
only to confer knowledge, which, for the reason I
have mentioned, is useful in itself; but to serve
the purposes of a training in accurate observation,
and in the methods of reasoning of physical
science. But that is an advantage which I
mention only incidentally, as the present Confer-
ence does not deal with education in the ordinary
sense of the word.

It will not be suspected that I wish to make
physiologists of all the world. It would be as
reasonable to accuse an advocate of the “three
R’s” of a desire to make an orator, an author, and
a mathematician of everybody. A stumbling
reader, a pot-hook writer, and an arithmetician
who has not got beyond the rule of three, is not a
person of brilliant acquirements; but the differ-
ence between such a member of society and one
who can neither read, write, nor cipher is almost
inexpressible ; and no one nowadays doubts the
value of instruction, even if it goes no farther.

The saying that a little knowledge is a danger-
ous thing is, to my mind, a very dangerous adage,












XI1
ON MEDICAL EDUCATION

[1870]

IT has given me sincere pleasure to be here to-day,
at the desire of your highly respected President
and the Council of the College. In looking back
upon my own past, I am sorry to say that I have
found that it is a quarter of a century since I
took part in those hopes and in those fears by
which you have all recently been agitated, and
which now are at an end. But, although so long
a time has elapsed since I was moved by the same
feelings, I beg leave to assure you that my
sympathy with both victors and vanquished
remains fresh—so fresh, indeed, that I could
almost try to persuade myself that, after all,
it cannot be so very long ago. My business
" during the last hour, however, has been to show
that sympathy with one side only, and I assure




























































XTI

THE STATE AND THE MEDICAL
PROFESSION

[1884]

AT intervals during the last quarter. of a century
committees of the Houses of the Legislature and
specially appointed commissions have occupied
themselves with the affairs of the medical pro-
fession. Much evidence has been taken, much
wrangling has gone on over the reports of these
bodies; and sometimes much trouble has been
taken to get measures based upon all this work
through Parliament, but very little has been
achieved.

The Bill introduced last session was not more
fortunate than several predecessors. I suppose
that it is not right to rejoice in the misfortunes of
anything, even a Bill; but I confess that this
event afforded me lively satisfaction, for I was a
member of the Royal Commission on the report
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by the State as medical practitioners are entered :
and the other was the establishment of the
Medical Council, which is a kind of Medical
Pariiament, composed of representatives of the
licensing bodies and of leading men in the medical
profession nominated by the Crown. The powers
given by the Legislature to the Medical Council
were found practically to be very limited, but I
think that no fair observer of the work will doubt
that this much attacked body has excited no
small influence in bringing about the great change
for the better, which has been effected in the
training of men for the medical profession within
my recollection.

Another source of improvement must be recog-
nised in the Scottish Universities, and especially
in the medical faculty of the University of
Edinburgh. The medical education and examipa-
tions of this body were for many years the best of
their kind in these islands, and I doubt if, at the
present moment, the three kingdoms can show
a better school of medicine than that of Edin-
burgh. The vast number of medical students at
that University is sufficient evidence of the
opinion of those most interested in this subject.

Owing to all these influences, and to the revo-
lution which has taken place in the course of the
last twenty years in our conceptions of the proper
method of teaching physical science, the training
of the medical student in a good school, and the
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and still are, extremely valuable, without any
question of compensation arising, and by an
extremely simple operation. It is only necessary
in fact to add a couple of clauses to the Medical
Act to this effect : (1) That from and after such a
date no person shall be placed upon the Medical
Register unless he pcssesses the threefold qualifi-
cation. (2) That from and after this date no
examination shall be accepted as satisfactory from
any licensing body except such as has been carried
on in part by examiners appointed by the
licensing body, and in part by coadjutor-examiners
of equal authority appointed by the Medical
Council or other central authority, and acting
under their instructions.

In laying down a rule of this kind the State
confiscates nothing, and meddles with nobody,
but simply acts within its undoubted right of
laying down the conditions under which it will
confer certain privileges upon medical practi-
tioners. No one can say that the State has not
the right to do this; no one can say that the
State interferes with any private enterprise or
corporate interest unjustly, in laying down its
own conditions for its own service. The plan
would have the further advantage that all' those
corporate bodies which have obtained (as many of
them have) a great and just prestige by the
admirable way in which they have done their
work, would reap their just reward in the






























X1V

THE CONNECTION OF THE BIOLOGICAL
SCIENCES WITH MEDICINE

[1881]

" THE great body of theoretical and practical
knowledge which has been accumulated by the
labours of some eighty generations, since the dawn
of scientific thought in Europe, has no collective
English name to which an objection may not be
raised ; and I use the term “medicine” as that
which is least likely to be misunderstood ; though,
as every one knows, the name is commonly applied,
in a narrower sense, to one of the' chief divisions
of the totality of medical science.

Taken in this broad sense, “medicine” not merely
denotes a kind of knowledge, but it comprehends
the various applications of that knowledge to the
alleviation of the sufferings, the repair of the
injuries, ard the conservation of the health, of
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with medicine. There is nothing to show that the
Asclepiads took any prominent share in the work
of founding anatomy, physiology, zoology, and
botany. Rather do these seem to have sprung
from the early philosophers, who were essentially
natural philosophers, animated by the character-
istically Greek thirst for knowledge as such.
Pythagoras, Alecmeon, Democritus, Diogenes of
Apollonia, are all credited with anatomical and
physiological investigations ; and, though Aristotle
is said to have belonged to an Asclepiad family,
and not improbably owed his taste for anatomical
and zoological inquiries to the teachings of his
father, the physician Nicomachus, the “ Historia
Animalium,” and the treatise “De Partibus
Animalium,” are as free from any allusion to me-
dicine as if they had issued from a modern biolo-
gical laboratory.

It may be added, that it is not easy to see in
what way it could have benefited a physician of
Alexander’s time to know all that Aristotle knew
on these subjects. His human anatomy was too
rough to avail much in diagnosis; his physiology
was too erroneous to supply data for pathological
reasoning. But when the Alexandrian school,
with Erasistratus and Herophilus at their head,
turned to account the opportunities of studying
human structure, afforded to them by the
Ptolemies, the value of the large amount of
accurate knowledge thus obtained to the surgeon
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an action in the part; which action is produced
by a stimulus upon the part which acts, or upon
some other part with which this part sympathises
80 as to take up the whole action” (l.c. p. 152).

And Hunter is as clear as Wolff, with whose
work he was probably unacquainted, that “what-
ever life is, it most certainly does not depend
upon structure or organisation ” (lc. p. 114).

Of course it is impossible that Hunter could
have intended to deny the existence of purely
mechanical operations in the animal body. But
while, with Borelli and Boerhaave, he looked
upon absorption, nutrition, and secretion as
operations effected by means of the small vessels,
he differed from the mechanical physiologists,
who regarded these operations as the result of
the mechanical properties of the small vessels,
such as the size, form, and disposition of their
canals and apertures. Hunter, on the contrary,
considers them to be the effect of properties of
these vessels which are not mechanical but vital
“The vessels,” says he, “ have more of the polypus
in them than any other part of the body,” and he
talks of the “living and sensitive principles of the
arteries;” and even of the “ dispositions or feelings
of the arteries.” “ When the blood is good and
genuine the sensations of the arteries, or the
dispositions for sensation, are agreeable. ... It
is then they dispose of the blood to the best
advantage, increasing the growth of the whole,
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that he could not carry him to the top of the
ladder in his hod. The challenged hodman won
his wager, but as the stakes were handed over, the
challenger wistfully remarked, “I'd great hopes
of falling at the third round from the top.” And,
in view of the work and the worry which awaits
the members of the School Boards, I must confess
to an occasional ungrateful hope that the friends
who are toiling upwards with me in - their hod,
may, when they reach “the third round from the
top,” let me fall back into peace and quietness.

But whether fortune befriend me in this rough
method, or not, I should like to submit to those:
of whom I am potential, but of whom I may not.
be an actual, colleague, and to others who may
be interested in this most important problem—
how to get the Education Act to work efficiently
—some considerations as to what are the duties of
the members of the.School Boards, and what are
the limits of their power.

I suppose no one will be disposed to dispute the
Pproposition, that the prime duty of every member
of such a Board is to endeavour to administer the:
Act honestly ; or in accordance, not only with its
letter, but with its spirit. And if so, it would
seem that the first step towards this very desirable
end is, to obtain a clear notion of what that letter
signifies, and what that spirit implies ; or, in other
words, what the clauses of the Act are intended

to enjoin and to forbid. So that it is really not
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it may appear serious or unanswerable. But there is very little
in it practically ; when it is faced determinately and handled
firmly, it will soon shrink into its true dimensions. The class
who are least frightened at it are the school teachers, simply be-
cause they know most about it. Itis quite clear that the school
managers must be cautioned against allowing their schools to be
made places of proselytism : but when this is done, the case is
simple enough. Leave the masters under this general under-
standing to teach freely ; if there is ground of complaint, let it
be made, but leave the onus probands on the objectors. For ex-
treme peculiarities of belief or unbelief there is the Conscience
Clause ; as to the mass of parents, they will be more anxious to
have religion taught than afraid of its assuming this or that par-
ticular shade. They will trust the school managers and teachers
till they have reason to distrust them, and experience has shown
that they may trust them safely enough. Any attempt to
throw the burden of making the teaching undenominational
upon the managers must be sternly resisted : it is simply evad-
ing the intentions of the Act in an elaborate attempt to carry
them out. We thank Professor Huxley for the warning. To be
forewarned is to be forearmed.”

A good deal of light seems to me to be thrown
on the practical significance of the opinions
expressed in the foregoing extract by the following
interesting letter, which appeared in the same
paper :—

‘¢ S1r,—I venture to send to you the substance of a corre-
spondence with the Education Department upon the question of
the lawfulness of religious teaching in rate schools under section
14 (2) of the Act. I asked whether the words ¢which is dis-
tinctive,’ &c., taken grammatically as limiting the prohibition
of any religious formulary, might be construed as allowing
(subject, however, to the other provisions of the Act) any
religious formulary common to any two denominations any-
where in England to be taught in such schools ; and if practi.
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says, “ the monster hath two mouths:” the one, the
forward mouth, tells us very justly that the teaching
cannot “honestly ” be “distinctly denominational;”
but the other, the backward mouth, asserts that it
must by no manner of means be “ undenomina-
tional.” Putting the two utterances together, I
can only interpret them to mean that the teaching
is to be “indistinctly denominational.” If the
editor of the Guardian had not shown signs of
anger at my use of the term “theological fog,” I
should have been tempted to suppose it must have
been what he had in his mind, under the name of
“indistinct denominationalism,” But thisreading
being plainly inadmissible, I can only imagine that
he inculcates the teaching of formulas common to
a number of denominations. .

But the Education Department has already told
the gentleman from Steyning that any such pro-
ceeding will be illegal. “According to a well-known
rule of interpreting Acts of Parliament, ¢ denom-
ination’ would be held to include ‘ denominations.’”
In other words, we must read the Act thus :—

“ No religious catechism or religious formulary
which is distinctive of any particular denominations
shall be taught.” ‘

Thus we are really very much indebted to the
editor of the Guardian and his correspondent.
The one has shown us that the sectaries mean to
try to get as much denominational teaching asthey
can agree upon among themselves, forced into the
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consider what has become of those endowments
" which were originally intended to be devoted,
more or less largely, to the education of the
poor. :

When the monasteries were spoiled, some of
their endowments were applied to the foundation
of cathedrals; and in all such cases it was ordered
that a certain portion of the endowment should be
applied to the purposes of education. How muchis
so applied ? Is that which may be so applied given to
belp the poor, who cannot pay for education, or
does it virtually subsidise the comparatively rich,
who can? How are Christ’s Hospital and Alleyn’s
foundation securing their right purposes, or how far
are they perverted into contrivances for affording
relief to the classes who can afford to pay for
education ? How— But this paper is already
too long, and, if I begin, I may find it hard to stop
asking questions of this kind, which after all are
worthy only of the lowest of Radicals,



genus of noxious creatures is more objectionable
than the cducational bore. Convinced asI am of
the truth of this great social generalisation, it is
not without a certain trepidation that I venture to
address you on an educational topic. For, in the
course of the last ten years, to go back no farther,
I am afraid to say how often I have ventured to
speak of education, from that given in the primary
schools to that which is to be had in the univer-
sities and medical colleges ; indeed, the only part
of this wide region into which, as yet, I have not
adventured is that into which I propose to intrude

to-day.



















































VI TECHNICAL EDUCATION 421

myself to worry the public, become, for all practical
purposes, an accomplished fact. Grateful as I am
for all that is now being done, in the same direc-
tion, in our higher schools and universities, I have
ceased to have any anxiety about the wealthier
classes. Scientific knowledge is spreading by
what the alchemists called a “distillatio per
ascensum ; ¥ and nothing now can prevent it from
continuing to distil upwards and permeate English
society, until, in the remote future, there shall be
no member of the legislature who does not know
as much of science as an elementary school-boy ;
and even the heads of houses in our venerable
seats of learning shall acknowledge that natural
science is not merely a sort of University back-
door through which inferior men may get at their
degrees. Perhaps this apocalyptic vision is a
little wild ; and I feel I ought to ask pardon for
an outbreak of enthusiasm, which, I assure you, is
not my commonest failing.

I have said that the Government is already doing
a great deal in aid of that kind of technical edu-
cation for handicraftsmen which, to my mind, is
alone worth seeking. Perhaps it is doing as much
as it ought to do, even in this direction. Certainly
there is another kind of help of the most important
character, for which we may look elsewhere than
to the Government. The great mass of mankind
have neither the liking, nor the aptitude, for
either literary, or scientific, or artistic pursuits ; nor,


















XVII

ADDRESS ON BEHALF OF THE
NATIONAL ASSOCIATION FOR THE PRO-
MOTION OF TECHNICAL EDUCATION

[1887.]

Mz. MAYOR AND GENTLEMEN,—It must be a.
matter of sincere satisfaction to those who, like
myself, have for many years past been convinced:
of the vital importance of technical education to.
this country to see that that subject is now being:
taken up by some of the most important of our
manufacturing towns. The evidence which is
afforded of the public interest in the matter by
such meetings as those at Liverpool and New-
castle, and, last but not least, by that at which I
have the honour to be present to-day, may con-
vince us all, I think, that the question has passed
out of the region of speculation into that of action..
I need hardly say to any one here that the task
which our Association contemplates is not only
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carrying out undertakings of this kind, which at
first, at any rate, must be to a great extent tenta-
tive and experimental, by private effort. I don’t
believe that the man lives at this present time
who is competent to organise a final system of
technical education. I believe that all attempts
made in that direction must for many years to come
be experimental, and that we must get to success
through a series of blunders, Now that work is
far better performed by private enterprise than in
any other way. -But there is another method
which I think is permissible, and not only permis-
sible but highly recommendable in this case, and
that is the method of allowing the locality itself
in which any branch of industry is pursued to be
its own judge of its own wants, and to tax itself
under certain conditions for the purpose of carrying
out any scheme of technical education adapted to
itsneeds. Iam aware that there are many extreme
theorists of the individualist school who hold that
all this is very wicked and very wrong, and that
by leaving things to themselves they will get
right. Well, my experience of the world is that
things left to themselves don't get right. I be-
lieve it to be sound doctrine that a municipality—
and the State itself for that matter—is a corpora-
tion existing for the benefit of its members, and
that here, as in all other cases, it is for the majority
to determine that which is for the good of the

whole, and to act upon that. Thatis the principle
88
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of a big bucket; and passing him afterwards
through the training college, where his life is
devoted to filling the bucket from the pump from
morning till night, without time for thought or
reflection, is a system which should not continue.
Let me assure you that it will not do for us, that
you had better give the attempt up than try that
system. I remember somewhere reading of an
interview between the poet Southey and a good
Quaker. Southey was a man of marvellous powers
of work. He had a habit of dividing his time
into little parts each of which was filled up, and
he told the Quaker what he did in this hour and
that, and so on through the day until far into the
night. The Quaker listened, and at the close said,
“ Well, but, friend Southey, when dost thee
think ?” The system which I am now adverting
to is arraigned and condemned by putting that
question to it. When does the unhappy pupil
teacher, or over-drilled student of a training
college, find any time to think ? I am sure if I were
in their place I could not. I repeat, that kind of
thing will not do for science teachers: For science
teachers must have knowledge, and knowledge is
not to be acquired on these terms. The power of
repetition 1is, but that is not knowledge. The
knowledge which is absolutely requisite in dealing
with young children is the knowledge you
possess, as you would know your own business,
and which you can just turn about as if you
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thought to be well qualified for the teaching
business—and to be held for a certain term of
years, during which the holders should be bound
to teach. I believe that some measure of thiskind
would do more to secure a good supply of teachers
than anything else. Pray note that I do not
suggest that you should try to get hold of good
teachers by competitive examination. That is not
the best way of getting men of that special quali-
fication, An effectual method would be to ask
professors and teachers of any institution to re-
commend men who, to their own knowledge, are
worthy of such support, and are likely to turn it
to good account.

I trust I am not detaining you too long; but
there remains yet one other matter which I think
is of profound importance, perhaps of more import-
ance than all the rest, on which I earnestly beg
to be permitted to say some few words. It is the
need, while doing all these things, of keeping an
eye,and an anxious eye, upon those measures which
are necessary for the preservation of that stable
and sound condition of the whole social organism
which is the essential condition of real progress,
and a chief end of all education. You will all recol-
lect that some time ago there was a scandal and a
great outcry about certain cutlasses and bayonets
which had been supplied to our troops and sailors,
These warlike implements were polished as bright
as rubbing could make them ; they were very well






xvir TECHNICAL EDUCATION 447

catastrophes which have ruined States. We are
at present in the swim of one of those vast move-
ments in which, with a population far in excess of
that which we can feed, we are saved from a
catastrophe, through the impossibility of feeding
them, solely by our possession of a fair share of
the markets of the world. And in order that
that fair share may be retained, it is absolutely
necessary that we should be able to produce
commodities which we can exchange with food-
growing people, and which they will take, rather
than those of our rivals, on the ground of their
greater cheapness or of their greater excellence.
That is the whole story. And our -course,
let me say, is not actuated by mere motives
of ambition or by mere motives of greed. Those
doubtless are visible enough on the surface of
these great movements, but the movements them-
selves have far deeper sources. If there were
no such things as ambition and greed in this
world, the struggle for existence would arise from
the same causes.

Our sole chance of succeeding in a competition,
which must constantly become more and more
severe, is that our people shall not only have the
knowledge and the skill which are required, but
that they shall have the will and the energy and
the honesty, without which neither knowledge nor
skill can be of any permanent avail. This is what
I mean by a stable social condition, because any
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above this point consistently with success in in-
dustrial competition. I have not the remotest
conception how this problem will eventually work
itself out; but of this I am perfectly convinced,
that the sole course compatible with safety lies
between the two extremes ; between the Scylla of
successful industrial production with a degraded
population, on the one side, and the Charybdis of
a population, maintained in a reasonable and
decent state, with failure in industrial competition,
on the other side. Having this strong conviction,
which, indeed, I imagine must be that of every
person who has ever thought seriously about these
great problems, I have ventured to put it before
you in this bare and almost cynical fashion because
it will justify the strong appeal, which I make to
all concerned in this work of prometing industrial
education, to have a care, at the same time, that
the conditions of industrial life remain those in
which the physical energies of the population may
be maintained at a proper level; in which their
moral state may be cared for ; in which there may
be some rays of hope and pleasure in their lives;
and in which the sole prospect of a life of labour
may not be an old age of penury.

These are the chief suggestions I have to offer
to you, though I have omitted much that I should
like to have said, had time permitted. Tt may be
that some of you feel inclined to look upon them
a3 the Utopian dreams of a student. If there be






xvi TECHNICAL EDUCATION 451

not to rest until you have done something better
and greater than has yet been done in this coun-
try in the direction in which we are now going,
I heartily thank you for the attention which you
have been kind enough to bestow upon me. The
practice of public speaking is one I must soon
think of leaving off, and I count it a special and
peculiar honour to have had the opportunity of
gpeaking to you on this subject to-day.

THE END OF VOL. III






























